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INTRODUCTION
Hip fracture is a serious and common health problem, and the incidence dramatically increases with age. Indeed, the majority of hip fractures occur in persons aged 65 years and older (Brauer, Coca-Perraillon, Cutler, & Rosen, 2009 ). Hip fracture is a common cause of morbidity and mortality and presents complex challenges that require a specialised approach with regard to patient care (Davoli, Pellicciott, Pignedoli, & Ferrar, 2011) .
The notion of orthopaedic surgeons and geriatricians sharing management of hip fracture patients originated in the United Kingdom (UK). Surgeon Lionel Cosin recognised during the 1940's, the need for early and appropriate intervention and commenced multidisciplinary patient assessment and early rehabilitation, with the support of physiotherapists and engaging in multi-disciplinary patient assessment (Barton & Mulley, 2003) . This was later reported in 1957 by Michael Devas, an orthopaedic consultant, in Hastings, England who was an advocate for early surgery and early rehabilitation. He collaborated with geriatrician colleague, Bobby Irvine, to create an orthogeriatric model of care in Hasting, England (Barton & Mulley, 2003) . This was the first collaborative approach to the care of the frail, older person with hip fracture. The term "orthogeriatric care" was formally introduced
Page 4 of 37 in the late 1970's with published data relating to patient outcomes appearing in the literature in the mid-eighties (Heyburn, Beringer, Elliott, & Marsh, 2004) . Prior to this the traditional model of care for this patient group was and still remains in many health care facilities as admission to an orthopaedic or trauma ward, where the orthopaedic surgeon is responsible for not only the surgical fixation of the fracture, but also the medical management of the patient as well. However, contemporary Australian evidence suggests that an orthogeriatric model of care reduces length of stay (LOS) and can lead to a 45% decrease in the probability of complications such as delirium, congestive cardiac failure (CCF), pneumonia, deep vein thrombosis (DVT), pulmonary embolism (PE), pressure ulcers, arrhythmias, myocardial infarction and mortality. Conversely, Tha et al (2009) argue that the best design and setting of comprehensive hip fracture management in the elderly is unknown. Regardless, the mainstay of treatment is surgical repair and a multidisciplinary, co-managed approach that may maximise patient recovery (Hung, Egol, Zuckerman, & Si, 2012) .
In the last decade several models of care have been adopted worldwide in caring for this patient group and these models have generally been based on integration of the two disciplines of orthopaedic and geriatric medicine (Davoli et al., 2011) . In a literature review undertaken by Kammerlander et al (2010) the observation was made that whilst it is unclear what the best model of care for hip fracture patients is, there is a trend towards models using an integrated approach to patient care. Specifically, incorporating all the suggested positive features of the various models of care such as a multidisciplinary team approach to care, prioritising the patient from admission to discharge, the incorporation of a geriatrician in the trauma unit and the development of guidelines to guide treatment. A multidisciplinary team (MDT) within the context of orthopaedic care is made up of members from different healthcare professions with specialised skills and expertise, for example, physiotherapists, occupational therapists, orthopaedic nurses and dieticians. The members collaborate together to make recommendations that facilitate quality patient care (Department of Health, 2013) .
The establishment of hip fracture registries is becoming more common internationally. Australia and New Zealand are currently working towards the establishment of the Australia and New Zealand Hip Fracture Registry (ANZHFR). Hip fracture registries aid in the establishment of guidelines, the definition of standards of care and measurable quality indicators. Ultimately registries allow for comparison of meaningful data, which in turn may be used to understand and improve practice.
Models of care
A model of care is a multifaceted concept, which largely defines the way health services are delivered to provide patient care. A robust model should be underpinned by the best available evidence and informed by sound conceptual and theoretical principles (Davidson, Halcomb, Hickman, Phillips, & Graham, 2006) . Over several decades, models of care for the management of the older hip fracture patient have emerged in an attempt to improve overall outcomes of this growing patient population. These models have sought to minimize in-hospital complications, streamline hospital care, facilitate early discharge and reduce costs associated with hip fractures (Giusti, Barone, Razzano, Pizzonia, & Pioli, 2011) .
There are various models associated with the co-management of care for the elderly patient with a hip fracture described in the literature, however, it remains unclear what is the best model in terms of favorable outcomes for this group of patients. Wakeman, Sheard, and Jenner (2004) using an adaptation of work by (Heyburn et al., 2004) , describe four models of care described in Table 1 , used in Britain to manage hip fracture:
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Cameron and colleagues (2005) define ortho geriatric care as medical care for older patients with orthopaedic disorders that is provided collaboratively by orthopaedic services and aged care or rehabilitation services (see fig1). The patient is assessed by the geriatric team pre and postoperatively and rehabilitation may occur in this setting or in a step down rehabilitation unit.
Local preferences and resources determine the model adopted. Notably, models of care based on orthogeriatric co-managed care have demonstrated better outcomes than the more traditional models (G Pioli, Giust, & Barone, 2007) . Orthogeriatric care provides collaborative care by specialised medical, nursing and allied health staff from admission in the emergency department through to discharge, highlighting the importance of early comprehensive and collaborative care involving the patient and their family. Several studies Studies related to co-managed models of care from around the world echo these findings, reinforcing that co-managed care in hip fracture is the gold standard model of care (Friedman, Mendelson, Bingham, & Kates, 2009; Kammerlander et al., 2010; Giulio Pioli et al., 2012) . There are, however, some differences in the implementation of orthogeriatric care used internationally. The difference, generally relates to which health care professional has overall responsibility for the management of the patient.
The purpose of this integrative literature review was to explore emerging themes in order to identify improved patient outcomes related to orthogeriatric, co-managed, inpatient unit models of care for patients who have sustained a hip fracture.
THE REVIEW

Aims
The aim of the integrative literature review was to: identify themes associated with improved patient outcomes related to orthogeriatric co-managed inpatient unit models of care for patients who had sustained a hip fracture.
Design
The theoretical framework of Whittemore and Knafl (2005) was used to guide this integrative review and provide rigor and transparency. This framework was used as it has the capability to synthesis evidence and increase evidence-based nursing practice (Whittemore & Knafl, 2005) . The five stages of an integrative review as outlined by Whittemore and Knafl were used and are described below in Table 2 .
METHODS
Search methods
Sampling the literature is essential in enhancing rigour (Whittemore & Knafl, 2005) .
To ensure an up-to-date approach to the issue, a computerised review of published literature from 2002 to July 2013 was undertaken. PubMed, Medline and CINAHL databases were searched with the headings 'fractured neck of femur', 'hip fracture', 'fragility fracture', 'comanaged OR co-managed care' 'multidisciplinary care OR ortho geriatric care'. The utilisation of key words, inclusion and exclusion criteria facilitated a focussed literature Page 8 of 37 search on the objectives of the review as depicted in Table 3 . The search was limited to peer review articles, published in English. Studies identified in the literature search were firstly reviewed, based on their abstract and if they did not evaluate a co-managed model of care they were excluded. Qualitative and quantitative studies and opinion pieces were reviewed.
Reference lists from selected key journal articles were also reviewed for further identification of potential studies.
Search outcome and Quality Appraisal
The primary search generated 102 titles that were imported into EndNote bibliographic management system software. Duplicates were excluded and titles and abstracts were reviewed and read. Articles for inclusion were based on the inclusion and exclusion criteria. Full articles were read when an abstract contained inadequate detail. A total of 18 articles, one literature review and one systematic review and meta-analysis met the inclusion criteria and formed the basis of the review. Whittemore & Knafl (2005) suggest that methods of data analysis remain poorly formulated, and that explicit methods for data analysis are required to guard against bias (Whittemore & Knafl, 2005) . In this integrative review each article was read and re-read then summarised according to the model of care. Outcome data was organised in a separate spread sheet to enable systematic comparison of data. Once themes emerged these were then summarized and uploaded into the main review document. The goal of the analysis and synthesis of the data as suggested by Whittemore & Knafl (2005) is to present a thorough and unbiased interpretation of the primary sources. Sandelowski (2000) suggests that qualitative descriptive study is the preferred method when descriptions of phenomena are desired.
Data abstraction and synthesis/ analysis
Additionally, a descriptive summary of each article was added to the main document (see Table 4 ). Studies were grouped, examined and critiqued according to the model of care implemented on admission for the hip fracture patient. In-hospital mortality, length of stay, time to surgery and complication rate are the most frequently used outcome parameters, however, not all these outcomes are discussed or measured in each paper. To ensure rigour, papers were also reviewed by two reviewers (LV & MT).
RESULTS
The evolution of care for the older person with a fractured neck of femur has developed worldwide into a model of care that recognises the importance of early comprehensive assessment, streamlined timely care, early mobilisation and a collaborative multidisciplinary team approach to patient centred care, Friedman et al (2009) Pioli et al (2011) and Kates et al (2010) .
Analysis of the papers in the integrative review identified five distinct themes associated with improved patient outcomes related to international, co-managed, multidisciplinary inpatient unit models of care for patients who had sustained a hip fracture.
Themes were common across all types of literature reviewed. These themes were: literature was framed using the models of care as described by (Wakeman, Sheard, & Jenner, 2004) .
Time from admission to surgery
Of the eighteen studies included in the review nine reported a reduction in time from admission to surgery in Model D. Five of the studies did not report on time from admission to surgery and three reported no significant improvement on this outcome. The theme identified the need for prompt surgery and the demand for hospitals to provide efficient, streamlined reported a reduction in time from admission to surgery though it should be noted that this finding was not statistically significant. Pioli et al (2011) suggested that surgical delay may significantly affect long-term outcomes and may in some part explain the differences in results from various hospitals. Friedman et al (2009) reported that a delay to surgery has an impact on length of stay and went on to state that, in their program, both the orthopaedic surgeon and geriatrician agreed that there was a connection between surgical delays and risk
Page 11 of 37 of adverse outcomes. Friedman et al (2009) The literature reflects a commonality that medically fit hip fracture patients should be operated on the day of, or the day after admission, preferably within 48 hours from admission and during daylight working hours. Liem et al (2012) reported a shorter time to surgery has been associated with a decrease in complication rate and LOS. Kates et al (2010) discussed the frequently occurring condition of poly pharmacy where more than six to nine medications have been prescribed in the elderly hip fracture patient. Jyrkka et al (2009) reported that over half of elderly persons using five or more different types of drugs daily were taking either, drugs that were not necessary, drugs that represent therapeutic duplication or drugs that did not have a clear indication of use. To adequately determine the required medications in an elderly patient presenting acutely to hospital has the potential to delay surgery for a considerable length of time. The early involvement of a geriatrician particularly preoperatively to adequately determine the required medications for an elderly patient presenting acutely to hospital seems most appropriate to enable timely surgery and reduce the potential for surgical delays related to these medication issues. Leung et al (2011) discussed limitations within their study and cited the Hawthorne Effect, an effect that sees bias when people are being studied (Cherry, 2013) . Vidan et al (2005) study that the sample size of 115 patients, was a limitation of the study as it was difficult to comment on the effect of complications and mortality. Nevertheless they did state that dementia was a common comorbidity that might impact on a longer length of hospital stay and a higher level of dependency upon discharge that was reported in their study.
Length of stay (LOS)
All nineteen of the articles reported on LOS. This may be due to the fact that it is an easily accessed statistic and is important because it impacts on hospital costs. It is important 
Osteoporosis (OP)
Osteoporosis is not considered an outcome parameter in itself, nevertheless this theme was relevant to the management of OP with hip fracture patients associated with these models of care. Hip fractures are among the most common consequences of osteoporosis and when an elderly patient is admitted to hospital with a hip fracture, a unique opportunity for treatment presents itself (Gardner, Flik, Mooar, & Lane, 2002) . Liem et al (2012) argue every patient presenting with a hip fracture should be assessed on admission and discharge for the use of appropriate osteoporosis medication. Osteoporosis remains an under treated disease Gardner et al (2002) however it is expected that treatment rates will increase with ongoing and sustained educational efforts. OP was less commonly used as an outcome parameter in this integrative review. Notably, Kates et al (2010) suggests, that all patients sustaining a low There appears to be no apparent consensus on the reporting of osteoporosis treatment either on admission or on discharge. This is despite the fact that once a person has had one fragility fracture they are at increased risk of further fractures, known as the 'fracture cascade' (Australian Institute of Health and Welfare AIHW, 2010). Osteoporosis treatment and secondary fracture prevention are widely discussed practices within hip fracture units so this finding is a little surprising. Data from the Australian Dubbo OP study Jones et al (1994) indicates that the increase in risk following a fracture persists for up to 10 years and moreover 40% of women and 60% of men will experience a second fracture within this period Importantly it is underpinned by persistence and determination. This includes collecting and analysing data to support the effectiveness of practice (Kates et al., 2010) . developed. The ultimate goal of the registry is to 'use data to improve performance and maximize outcomes for older patients sustaining a hip fracture'. An ANZHFR will enable timely comparison of a pre-determined data set to aid comparison between patient outcomes at contributing hospitals and go some way in reducing variation of care that exists within the management of hip fracture patients. The ANZHFR will enable more aligned international reporting and comparisons of care delivered. The aims shared by hip fracture units internationally encompass reducing mortality, improving functional outcomes and enabling a return to previous residence thereby reducing rates of admission to aged care facilities.
Limitations
A limitation of the study was the small number of articles found that matched the search criteria. Due to the variance in reporting of outcome measures only five most commonly reported patient outcomes were identified. A further limitation is that other variables, difficult to isolate in this review that may influence the outcomes measured have not been considered. Whilst it is difficult to exclude some publication bias, all methods of rigour have been applied to exclude bias.
CONCLUSION
The analysis of the integrative literature review clearly indicates the need for an international set of agreed upon outcome parameters to be adopted to facilitate the comparison of models of care internationally. This would significantly improve the way in which outcomes and costs are reported both nationally and internationally enabling an international partnership as we strive to achieve overall, sustained improvements in the management of people presenting to hospital with hip fracture. In this review time from admission to surgery, complications, length of stay, mortality and osteoporosis identification and treatment emerged as the most frequently assessed outcome parameters. As discussed in this review, a variety of models have been described in the literature with a documented tendency towards better patient outcomes with the implementation of an orthogeriatric model of care. The upcoming establishment of the ANZHFR will enable comparisons of various models of care and quality outcomes between participating hospitals across Australia and New Zealand and enhance national and international benchmarking as we strive to offer exemplary management and care of our patients. 
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Many methods of care of the elderly following hip fracture care have been described. Comanaged, multi-disciplinary inpatient units
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Literature search A computerised review of the literature was conducted using PubMed, Medline and CINAHL databases with the headings fractured neck of femur, hip fracture, fragility fracture, co-managed OR co-managed care OR multidisciplinary care OR ortho geriatric care was used. Studies that focused on certain aspects of the hip fracture population for example just males or just hip fracture patients with dementia were also excluded. The review was undertaken from 2000 to published articles in July 2013. Relevant articles cited in the literature review were also read. Review articles with language other than English, studies that were published only in abstract form and letters were excluded.
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Data analysis Content analysis of the literature. Studies grouped examined and critiqued A according to key themes. 
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